minority of patients were seen by a doctor at the fixed clinics only.
Assuming that a nurse had taken the place of the doctor on the trips by the mobile services, it would have been possible marginally to reduce the cost per contact and cost per likely effective contact of the mobile services (a reduction of less than 5 % for each service). During visits made by the mobile services very little preventive health care was carried out. If greater emphasis had been placed upon such preventive measures as immunization (especially the administration of vaccines against tuberculosis, measles, diphtheria and tetanus) then the cost-effectiveness of the mobile services could have been increased appreciably. If all the children under the age of I year contacted by these services had been successfully immunized against one of these diseases then the average cost per effective patient contact would have been reduced to just under a half that found for the mobile services examined. However, the fixed clinics would have remained markedly more costeffective, approximately one-third as expensive as the land service and one-sixth that of the air service.
Conclusions
The findings of this study suggest that mobile health services have a limited place in the delivery of primary care in Botswana. This is especially true for services using aircraft. Fixed permanently staffed clinics are to be preferred mainly because they are able to offer greater continuity of care. A hospital waiting list is a measure of the size of queue for a particular health service resource. It represents, in theory, the demand on a resource that has not been met. In practice, however, the interpretation of waiting list statistics is more complex, since many factors affect the size of a queue for a hospital resource. Paramount among these are the amount of resource available, the way in which clinicians decide to use the resource and the criteria of need used by the referring doctor and the hospital clinician. Waiting list statistics are required for several purposes, the most important of which is the day-to-day management of hospital resources. The data available for other tasks, such as planning or monitoring, will depend to a large extent on what statistics are used for resource management. As soon as additional requirements are imposed, for purposes which are not immediately relevant to those who collect the data, the quality of information deteriorates.
The word monitoring has many meanings, but a particularly useful concept is that developed by Jaques and his colleagues who have defined the monitoring relationship as 'the right to check for possible deviations from established standards, the duty to discuss any problems which may have arisen, and the right to report any problems which thereafter might remain unresolved, to the ultimate authority concerned in the situation' (Health Services Organization Unit 1973). Although the monitoring of waiting list data reviews the process of medical care, rather than an individual's performance in a role, the definition is a valuable one. The essential prerequisite 'Present address: DHSS, Room 1839, Euston To%% er.
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of monitoring is the existence of standards which have been agreed between those controlling the process being monitored and those carrying out the monitoring. The first step in the monitoring of waiting lists must therefore be to find out the policies of the clinicians controlling the resources and then to agree with them standards which can be achieved. Once standards have been agreedfor example, 'all clinically urgent patients must be admitted within one month of being seen in out-patients', or 'all patients living within the district must be seen in out-patients within two months of a referral letter being received'--decisions can be made as to the type of information required to check for deviations. The statistics used for monitoring must relate to what is being attempted by the clinical team. It is, of course, legitimate for management teams to try to persuade clinicians to formulate or change policies, and information may play an important part in this process, but this is an educational activity and not monitoring.
Although waiting list statistics have been collected for many years, there has been little attempt to review the' way in which data are collected and presented from an epidemiological standpoint. The two most important components of waiting list information systems are the variables measured and the type of study set up to measure them. Three epidemiological techniques can be used:
(l) A prevalence study can provide information about a population of patients still waiting at a specified time point or period. This is the method that has been most used and the national annual in-patient waiting list return purports to be a point-prevalence study, with figures quoted for a specific day, but the patients still on a waiting list on any particular day will have been added to the queue over a period of several months or even years. With the passage of time a significant number of these patients die, move, are treated elsewhere, or no longer require or want treatment. Unless a waiting list is regularly updated, and of quarter the frequency of such reviews is known and quoted, figures which are currently presented as point prevalences are of little practical use. A further disadvantage of a prevalence study is that it can provide no information about a patient's total waiting experience; the population being studied are all still waiting.
(2) A case control or retrospective study reviews the experience of a population of patients who have completed their time in a queue, in that they have been seen in out-patients or admitted to a hospital bed. This type of study provides no information about patients still in the queue or about those who left it for reasons other than being dealt with by the hospital.
(3) The epidemiological technique that provides most information is a cohort study, in which new patients put on a waiting list over a defined period are followed until all the cohort have left the list. The recording system for such a study is slightly more complex than that needed for the other two techniques, but it should be possible to mount cohort studies in most of the district general hospitals in this country. Each of the populations described can be broken down into sub-groups depending on the information required to detect deviations from the agreed standards. Table 1 shows a breakdown by clinical urgency and geographical location of patients added to and leaving an in-patient waiting list over a three-month period and of those still nominally on the list at the end of the quarter.
All three types of study can provide data about two variables, the number of patients and their waiting experience. The number of patients can be expressed as a head count or converted into the equivalent amount of resource needed to deal with them. If the limiting resource for a clinical unit is the availability of hospital beds, and if cases can be classified into categories, such as major and minor, of which the average length of stay is known from previous experience, the head count can be expressed in terms of bed equivalents (Luckman & Murray 1971): if for example there were 50 majors and 50 mninorg on the waiting list and the average length of stay was 10 days for majors and 3 days for minors, the bed-day equivalent would total (50 x 10) +(50 x 3) =650.
The use of this technique quickly identifies the situation where an in-patient waiting list is diminishing in terms of a head count but the improvement is spurious, in resource terms, in that most patients leaving the list are short-stay cases. A similar technique has been developed for a unit where the limiting resource was theatre time (Wood et al. 1974) .
When the variable that is measured is the time that the patients wait, the problem arises as to how to express this statistically. The customary method has been to use the mean, median or mode, but none of these measures gives any indication of the variation in waiting times. Other statistical measures, such as the standard deviation, are usually inappropriate and the most useful technique for showing the variation in waiting experience of a particular population is probably the cumulative grouped frequency diagram. Fig I shows the waiting experience of a cohort of 150 patients put on an in-patient list during the course of a month; at six months 80% had been admitted and 5 % deleted from the list. The experience of different cohorts can be graphically compared on the same diagram.
If a patient's progress through the hospital system is reviewed it becomes apparent that there are three important queues: the queue to be seen as a new out-patient, the queue for in-patient admission and the queue for day care. These queues are interdependent and a review of one waiting list without reference to what is happening in the other two can result in misleading conclusions about the ways in which patients are being dealt with and hospital resources used. A useful way of showing the links between the different waiting lists is to draw a flow diagram. and of cases leaving each list over a three-month period and the prevalence of those still waiting on each list at the end of the quarter. In this example there were 400 new referrals for outpatient care, 300 new outpatients were seen (these were not necessarily all drawn from the 400 new referrals for the quarter; some were referred in previous quarters) and 20 patients were deleted from the waiting list. At the end of the quarter 350 patients were still awaiting an appointment. It is apparent that if this situation continues the waiting list will increase in numbers each o' arter.
As mentioned previously the statistics most likely to be inaccurate are the number of patients deleted during the quarter because of death, change of address, admission to another unit or lack of need or desire for medical care, and the prevalence of those still waiting at the end of the quarter. This type of presentation can be used to predict the effects of changes in one waiting list on the other two if a statistical relationship exists between the number of new out-patients seen and the number of additions to both in-patient and day-care waiting lists. A study of one-general surgical unit has shown that a direct relationship exists, provided that the proportions of different kinds of cases remain constant (Simpson 1975, personal communication) but further studies are needed, in surgery as well as in other specialties, to determine how far this finding is generally applicable.
If sense is to be made of waiting list data, a fair volume of statistics will have to be collected. It is not always necessary to present all of them. Once the monitoring process has been established, and standards which are feasible have been agreed, a system of exception reporting can be started. Instead of presenting routinely to district management teams or Cogwheel Divisions many pages of tables or graphs, information about deviations from the agreed standards is all that is required.
The application of epidemiological techniques to the collection and presentation of NHS data should not be of merely academic interest. The views expressed in this paper are being discussed with the officers of an Area Health Authority and it is hoped that techniques will be introduced which will. be acceptable to both sides of the monitoring process.
